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ABSTRACT
Hand stroke rehabilitation robotic device is designed for
impaired stroke survivors to regain hand function and
most importantly stroke survivors should be able to use it
independently. It ultimately motivates stroke patients to
participate actively in the recovery process and improve
their quality of life. The motivation of this study is to find
an efficient solution with low-cost hardware
implementation of the deep learning model which
ultimately benefits severely impaired stroke survivors in
minimizing the cost for stroke therapy with maximum
benefits. We utilize Myo Thalmic sensors which can
detect bioelectrical EMG signal to reflect the wrist intent
motion of severely impaired stroke survivors. We propose
a conv1D model with four EMG sensors to predict three
wrist motions.
METHODS
We utilize publicly available EMG dataset for hand
gestures from UCI Machine Learning Repository to
develop a 1D convolutional neural network model to
accurately predict three basic wrist motions (extension,
flexion and no motion) using four optimum number of
sensors. locations (Ch1, Ch4, Ch5, Ch8) with optimum
time signal window and overlap sizes of 100 ms and 50
ms. Figure shows the Myoarm device
equipped with eight sensors to
record raw EMG signal data for 36
subjects where they performed
series of hand gestures.
RESULTS
Our developed model augments 
the  functional capabilities of 
robotic-assistive stroke 
rehabilitation devices along with 
highest gesture classification 
accuracy and low-cost hardware 
implementation of model.
We achieve classification accuracy of 97% for predicting
three basic wrist motions with 78/22 train/test split and
400 batch size for 50 epochs. Figure shows the learning
curve and confusion matrix for the experiment.
